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Object 

To develop an hprmecl comcrsion coating for use with the  w h i t e  pa in t  
primer developed 5 2  P5;;zfr I of t k . 5 ~  cohtract. The coating, when applied t o  
2219-~$7 a~~m-:,?.&y S,C;T SheeT, rEi--chefia, 6" x b" x i/'i6" , should s a t i s f a c t o r i l y  
withstand t e s t i r q  fz a sa".", s p a y  atmosphere f o r  Loo-600 hours. 
version eoat i r  g 
i n  M I M - S ~ ~  ! 

This con- 
az? ger,t.:..sl dx i r ac t e r i s t i c s  as specified 
L;z$:5:s w i t 3  l!.qaid oxygen, when tested 

Acc~r3. i -e>>'~ 25 x i s  da .5ded  t , ~  s t u d y  other aspects of the  coating process, 
which ha-re r 4 r ~ i . r e d  less et+,ention, as follcwsr 

1. 



30 Tesi,fng o r  modified conversion coating solutions which have 
proTed c f f f e z t i : ~  f o r  other  copper - containing alloys, such as 2024, 
The essen t i a l  consti tutcSs of "amorphous chromate" coating 
so l i? t ims  - the  most effect ive f o r  protecting the high s t rene th  
aPIz3." - are: 
acTeZerator so2fi as f e r ro  - or TC? - cpfiic,  ~2 

xt:- ~ s J ;  -.-o I n  addition, many a w l  t l v a s  suc as zLnc and 

a hexavalent chromium comnound, a fluoride,  and zm 
aclii (iisually . ,  

- 7  P 12 

7 - L  .+ L S j -  Lz. which t h l s  i s  achieved i s  not generally un- 

s - . ~  c.s v.emvalenf; molybdemm and tungsten , chloride h x i ~  
3 i A d g i .  -eea reported t o  imprave the performance of these 

Sej.e:~L mod4f :cations of a standard chromate coating 
x 3 r a  sqA:*c to 719 alley. 

-7 ~~i-res'2. ga+ion of t h e  poss ib i l i t y  of post-treating the  applied 
L o  

chtLcaT f i ; m  LT. mder  t o  seal or  insolubi l ize  i t  and thus render 
it m c e  eft^c,-:tj-re f o r  pro%ecting the alloy. 
pract.5 --P ~ 5 %  apodized f?-lms, and m e t  s have been described fo r  

Such seal ing i s  common 

rt,hir +,;yes rf -or;.iersion coating, 139 ped 
Cf t.m f o ~ r  approaches outlined, no, 1 seemed most l ikely,  

after scnie prellmlnary work, t o  lead t o  s ign i f icant  improvements i n  
carrc5:w resis tame0 A metallic coating, as described under 
approarn ?\lo 

c.n.ayac 
MTSL-J-,>-- 4 ,  
2p??r?d4'o 

wnclid be heavy and does not, have t h e  general 
1st" - 5  of a coating confcrming t o  M i l i t a r y  Specification 

Arzardbgly, l i t t l e  work was done under t h i s  -4% .$. 
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DISCUSSION OF RESULTS 

Approach Number 1 

A large number of reagents which could be expected t o  deplete the 
Among these were solutions alloy mrface of  copper Were investiga ed. 

bromine; f e r r i c  c v r i d e !  cuprous c h l o ~ F d e ' - ~ ;  cbromic acid - ; 
hydrogen peroxide- 
p o k s s i m  cyadde16, AXSO examined was ammonium f luoride which is  
reported t o  passi-rate an aluminium surfacel7, 

of: n i t r i c  acid; ammonium persulfste 14; mercuric chlor ide-  mnonia; 

soa im sulf ide/sulfur ,  f cllowec by tredtment with 

Several of these reagents could not  be used because they had an 
etching or  p i t t i n g  act ion on the  al loy surface. 
would rapidly d i s s o l x  copper alumlnide ( the  intermetallic i n  which most 
of the  copper i s  present i n  t h e  alloy), without having a deleter ious 
e f f e c t  on the  surface of 2219 alloy i t s e l f ,  were used t o  pre-treat  
2219 a l l o v  D a n e 3 s -  which were then conversion - coated by the 
I r i d i t e  f i -2  process.. Paneh were exposed t o  s a l t  - spray and the 
number of hours t o  p i t t i n g  recorded. 

Those reagents which 

T h i s  preliminary, qual i ta t ive work indicated t h a t  panels t reated 
with acidic  solutions of hydrogen peroxide or ammonium persulfate  
gave a subs tan t ia l  'uprovemcnt 5.1 corrosion resistance,  compared t o  
panels not s o  pre-treated. 
gave a spa11 improvemen+,. 

A n i t r i c  acid solution of ammonium f luoride 

An optimum pre-treatment and coating system w a s  selected by 
comparing hydrogen Teroxide and ammonium persulfate,  a t  +,vo coi -  
centrat ion lwels, anrl other s-fs tern variables,  using a t h i r t p t w o  
panel, f r ac t iona l  - f a c t s r i a l  experimental design. 
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TjG.5 process consi5"s of the I r i d i t e  3-4-42 process, wi th  I.mertA.on of 
the acj  dic hydrcr;cn peroxide pre-treatment, No explanatJ on is  offered 
of the way I n  wh4zh this solution modifies the surface 80 as to Tender 
the chromate cornersion co2tPng more effective.  

*. , L  M z  ;- FK ; -.: I =at: o m  e chromate conversion coatings have been claimed 
A "0 @-ye erLma.i:1*5 /- ormsl3r ,  xs ts tan?e,  However, there are f e w  references 
to the proteo t iox  2215 a.Liq w-itah such solutions,  Therefore, several  
such sCut.Lcms were a~$iZtb to 2219 alloy and salt-spray tested using 
I P i d i t e  lb-2 as ccntrcrl, 

In ar,c!I;cr p @ e l  s~..,-",ts, the  e f fec t  of -replacinE vary-hng amounta of 
hexavalent. ~ k r o n i ~ ~ r  xL5h kxavalen t no?_ybdenm was t T i e d  , 
the performance of these modified coatings was i n f e r i o r  t.0 that of I r i d i t e  14-2, 

Under s a l t  spray, 

No other mcdifPed corxersion coatings gave significant,impro ements ov r 3+ !?+ I r i d i t e  111-2 and even i n  the case of coatings containing Ni''9 Co 
ions, the  improvements were less marked than those obtained f r o m t h e  use 
of t h e  p-rs-tmatmc?nt.s d tas r iber l  mder Approach 1, 

9 and Cu 

A n  intarestiTjg oba P-Jation was that coating solut ions containing subs tan t ia l  
amounts of chloride icnE bad a deleterious e f f ec t  on the alloy, causing p i t t i n g  
w h i l e  i n  the prccessi3g ba$t, 
other chloride - e c n t a h i n g  solutiozs. 
particuTarly liarmfl;2 t o  th5s c lass  of a l l o y  and th i s  is fmthcr s+-denmd 
by the pool. res js tance t o  corrosion in salt 0 laden atmospheres, 

Similar e f f e c t s  were observed rin t h e  case of 
It appears that chlo~ide I e n  is 
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Discussion of Fte~u9t.s 

2219 all@ panels, frtsl-Zy coated with I r i d i  te 14-3 conmrsion coating, 
were tr-eated wizh ~e~!.e mm.21~ i  n$-!.f,rai;.e solution. Under s a l t  spray, these 
panels eorxde3  mcxe slowly t t : m  panels not so post,-tre%ted, but t he  
difference ;aas V ~ T  s~taX 
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